Purpose The purpose of this study was to investigate workplace experiences and turnover intention (consideration of leaving or changing a job) and to examine factors associated with turnover intention among survivors. Methods Adult survivors of childhood cancer with a history of employment (n = 289) completed measures of workplace experiences (n = 50, 18-29 years; n = 183, 30-44 years; n = 56; > 45 years of age at follow-up). Turnover intention was assessed using three items from the Job Satisfaction Scale. Responses were dichotomized as reflecting high vs. low turnover intention. Path analysis was used to estimate the influence of demographic characteristics, treatment exposures (cranial radiation therapy [CRT]), and workplace experiences on turnover intention. Results Thirty percent of survivors reported high turnover intention (95% CL, 25 to 36%). Exposure to CRT (P = 0.003), older attained age (P < 0.001), experiencing formal workplace discrimination (P = 0.008), and having lower continuance (P < 0.001) or affective commitment (P < 0.001) were associated with high turnover intention among survivors. Informal discrimination, mediated through job satisfaction, also influenced survivors' reported intent to leave their jobs. Conclusions One third of adult survivors of childhood cancer report turnover intention, which is related to their cancer treatment, but more temporally proximal, workplace discrimination. Additional research is needed to understand the consequences of turnover intention among survivors. Implications for Cancer Survivors Survivors and their health care providers should be aware of legislative policies related to workplace discrimination (e.g., American with Disabilities Act) and related implications for job turnover.
Introduction
Progress in treating childhood cancer (cancer diagnosed in individuals less than 21 years of age) has resulted in more than 80% of newly diagnosed patients surviving 5 or more years beyond their initial diagnosis. The National Cancer Institute estimates that approximately 1 in 750 adults aged between 20 and 44 years who are alive today in the USA is a childhood cancer survivor [1] . Unfortunately, the therapy required for effective treatment and cure of childhood cancer predisposes long-term survivors to chronic health conditions, functional impairments, reduced quality of life, and psychosocial complications [2] [3] [4] [5] . Research suggests that such deficits may persist for decades after the original cancer diagnosis and increase over time [6, 7] . These cumulative deficits present challenges for survivors who are struggling to achieve typical adult developmental milestones, such as obtaining and maintaining employment [8, 9] . Importantly, cancer survivors derive many benefits from employment, including social connections, selfesteem, a sense of normalcy, and financial stability in the form of wages and, often, health insurance benefits [10] .
Because a substantial proportion of children diagnosed with cancer are surviving into adulthood, employment issues have become central to survivorship care and planning. Research suggests that childhood cancer and its treatment may affect adversely eventual employment, occupational choice, and work performance. A report from the British Childhood Cancer Survivor study revealed increased rates of unemployment (e.g., unemployed and looking for work, unable to work due to illness or disability) and underemployment (e.g., under representation in higherskilled jobs) among survivors compared to the general population [11] . Similarly, a report from the Childhood Cancer Survivor Study indicated that adult survivors are employed in lower-skilled jobs when compared to sibling controls, with survivors of central nervous system tumors being disproportionately affected [12] . However, Prasad et al. contended that unemployment among adolescent and young adult survivors was not limited to a particular diagnostic group but that neurocognitive and emotional deficits disrupted vocational attainment [4] . Other predictors of unemployment among survivors include female sex, younger age at diagnosis, exposure to cranial radiation therapy (CRT), reduced physical strength, poor physical health status, lower educational attainment, and reduced career readiness [12, 13] .
Turnover intention is the probability that an individual will consider leaving or changing a job within a certain period of time. Intention has been identified as the best predictor of actual turnover. This is a complex phenomenon, integrating personal demographic characteristics (age, gender, tenure, experience, education, job stress, job satisfaction), employment variables (quality of worklife balance, supervisory style, workplace justice, peer relationships), and societal factors (availability of alternative sources of income, potential for other employment) [14, 15] . The consequences of increased turnover for the employer include the direct organizational costs, such as the expense of identifying, recruiting, and training new employees, and the indirect costs of operational disruption and the demoralization and/or reduced productivity of those employees who remain [16] although some researchers highlight that some forms of turnover (e.g., among low-performing employees) can be beneficial to organizations [17] . The most salient consequences of turnover for survivors include loss of income and insurance benefits, thereby lessening the ability of the survivors to be independent (although some survivors may elect to leave their jobs due to personal or health-related concerns [18] ). Turnover intention that results in turnover also may confer a loss of self-esteem, work-related social contacts, and a sense of contributing to society. The purpose of the present study was to identify factors associated with turnover intention among adult survivors of childhood cancer. We hypothesized that demographic characteristics (i.e., age), treatment exposures (i.e., neurotoxic treatments [cranial radiation therapy, intrathecal and/or intravenous methotrexate], and workplace experiences (i.e., discrimination, job satisfaction, person-organization fit) would be associated with turnover intention.
Methods

Participants
Participants were enrolled in the St. Jude Lifetime Cohort Study (SJLIFE), and the details and methods of which have been reported previously [19, 20] . Eligible participants included survivors who were at least 18 years of age and at least 10 years post-diagnosis. Detailed information about participants' cancer history and treatment was abstracted from medical records. In addition, SJLIFE participants self-reported health outcomes by completing a series of health surveys and underwent medical screening evaluations based on their specific cancer treatment, as recommended by the Children's Oncology Group Long-Term Follow-Up Guidelines for Survivors of Childhood, Adolescent, and Young Adult Cancers (www.survivorshipguidelines.org). Data for this analysis was derived from a Work Experiences Survey distributed to SJLIFE participants who reported ever having had a full-or part-time job. Informed consent was obtained from all participants included in the study. All studies involving human participants were approved by the Institutional Review Board of St. Jude Children's Research Hospital.
Demographic and treatment-related variables
Study participants reported demographic variables including sex, race, and attained age as well as whether they had disclosed their history of childhood cancer to employers and/or coworkers. Treatment-related variables including primary childhood cancer diagnosis, age at diagnosis, time since diagnosis, and therapeutic exposures including doses (cranial radiation, intravenous methotrexate, intrathecal methotrexate, thoracic radiation, and anthracyclines) were abstracted from medical records.
Study measures
Unless otherwise noted, participants responded to items on 5-to 7-point Likert scales on which 1 = strongly disagree and 5 or 7 = strongly agree, depending on the scale.
Job satisfaction was defined as Ban emotional reaction to one's job, resulting from the comparison of actual outcomes with those that are desired^ [21] . It was assessed using Spector's Job Descriptive Index (20 items) [22] . In this index, nine facets evaluate pay, promotion, supervision, fringe benefits, performance-based awards, operating procedures, coworkers, nature of work, and communication. An example item is BI like the things I do at work.^The observed internal reliability was Cronbach's α = 0.92.
Affective commitment and continuance commitment were measured using the three-component Model of Job Commitment developed by Meyer and Allen [23] . This scale measures Bemotional ties an employee develops with an organization through positive work experiences^(affective commitment, 8 items) and the Bdesire to stay with an organization based on the perceived personal, economic, or social costs of leaving the job^(continuance commitment, 8 items). This model defines commitment as a force that binds an individual to a course of action, and it has been used to predict tardiness, absenteeism, job performance, and employment stability or turnover. Typical items include BI would be very happy to spend the rest of my career with this organization^and BToo much in my life would be disrupted if I decided I wanted to leave my organization right now.^For affective commitment, Cronbach's α = 0.86; and for continuance commitment, Cronbach's α = 0.74.
Job stress was measured using 4 items from the Occupational Stress Scale [24] . This scale characterizes stress in negative terms, focusing on its potential dysfunctional effect on job performance. Stress is defined as Ban unpleasant emotional experience associated with fear, dread, anxiety, irritation, annoyance, anger, sadness, grief, and depression.^T hese affective experiences result in deficits in performance, including reduced tolerance for frustration, clerical inaccuracy, interpersonal insensitivity, and decreased altruism. BI feel a great deal of stress because of my job^is one item in this evaluation. Internal consistency was Cronbach's α = 0.86.
Person-organization fit was determined using 3 items from the scale developed by Cable and Judge [25] . This scale is based on the premise that individuals and organizations are most effective when their values, needs, and interests are aligned. This alignment is manifested by employee commitment, satisfaction/retention, organizational performance, and individual health. One item used was BMy personal values match or fit the organization and the other employees in the organization.^Observed reliability was Cronbach's α = 0.89.
Performance was measured using 1 item from the World Health Organization Health and Work Performance Questionnaire that was developed to evaluate the indirect workplace costs of illness [26] . It examines worker productivity losses from the point of view of the worker in terms of absenteeism due to illness and Bpresenteeism^(inadequate work performance from employees who are sick but present at work), along with the negative influence on productivity of untreated health problems. This single global item, assessed on a 10-point scale on which 0 is the worst possible work performance and 10 is the top work performance, asks workers for their perspective: Bhow would you rate your overall performance during the past 4 weeks?F ormal discrimination was assessed using 2 items developed for this study. The items asked were BI feel I have experienced job discrimination in my company^and BMy boss/ supervisor treats me unfairly because I am a cancer survivor.T he internal consistency for these items was 0.57. Informal discrimination was measured using a scale developed by Griffith and Hebl [27] . This scale, originally developed to study formal and interpersonal discrimination against homosexual job applicants, evaluates the perspectives of people in stigmatized roles in actual employment settings (11 items). An example item is BMy coworkers are hostile toward me.^The internal consistency for these items was Cronbach's α = 0.86.
Turnover intention was measured using a single item from the Job Satisfaction Scale developed by Cammann, Fichman, Jenkins, and Klesh [28] . This scale is rooted in the premise that action follows intention. The single item directly assessing intention stated BI will probably look for a new job in the next year^. Participants responded on a 7-point Likert scale. Higher scores reflected greater turnover intention and responses > 5 on were defined as high turnover intention. This cut-off value corresponds to responses greater than the 75% percentile.
Statistical analysis
Descriptive statistics were calculated to characterize and compare participants and nonparticipants (Table 1) . Differences were evaluated with t tests or nonparametric equivalents as 
Results
Our eligible population consisted of 498 survivors in the St. Jude Life Cohort with previous work experience, of whom 289 (57%) participated in this study by completing the Work Experience Survey. Nonparticipants included those who had recently died, those who agreed to participate but did not return a survey, and those who returned a survey that was too incomplete for inclusion in the analysis (i.e., it was missing more than 50% of the required data).
Demographics and cancer-related variables
The demographic and clinical characteristics of participants (n = 289) and nonparticipants (n = 209) are summarized in Tables 1 and 2 . In this cohort, study participants did not differ from nonparticipants with respect to sex, race, attained age, time since diagnosis, or treatment with CRT. Most respondents were female (56%), white (90%), and survivors of leukemia or lymphoma (76%). Approximately half (43%) had received CRT as part of their cancer-directed therapy.
Thirty percent (95% CL, 25 to 36%) of survivors reported a high turnover intention (score > 75th percentile). Within our sample, the mean score was 3.3 (standard deviation = 2.3) with a median of 2 and interquartile range of 4. Turnover intention did not differ by sex, age at diagnosis, or CRT exposure. However, a larger portion of nonwhite participants reported high turnover intention as compared to white participants (48 vs. 28%, P = 0.03), and the proportion reporting high turnover varied significantly by current attained age (20-25 years, 58%; 25-30 years, 50%; 30-35 years, 33%; 35-40 years, 24%; 40-45 years, 23%; > 45 years, 25%; P = 0.01). Turnover intention did not vary by type of occupation (e.g., professional, service, construction), but it did vary by income level (< $20,000/year, 44%; $20,000-$39,999/year, 31%; $40,000-$59,999/year, 20%; > $60,000/year, 26%; P = 0.05).
Descriptive data (mean and standard deviation) and correlations among each of the variables included in our final path analysis are shown in Supplemental Table 1 . Turnover intention was negatively correlated with job satisfaction, affective commitment, continuance commitment, person-organization fit, performance, and disclose. Turnover intention was positively correlated with formal and information discrimination. The standardized path coefficients, along with the standard errors, t-statistics, and P values, are shown in Supplemental Table 2 . Path-analysis goodness of fit indices is summarized in Table 3 . The final model, with a CFI of 0.94, an SRMR of 0.06, an RMSEA of 0.06, and an RMSEA 90% CI of 0.04-0.08, is shown in Fig. 1 . Job satisfaction (β = − 0.25, P < 0.001), affective commitment (β = − 0.28, P < 0.001), continuance commitment (β = − 0.18, P < 0.001), previous exposure to CRT (β = − 0.14, P < 0.001), and attained age (β = − 0.16, P < 0.001) each had inverse direct associations with turnover intention. This suggests that as job satisfaction, affective commitment and continuance commitment decreased, turnover intention increased. Similarly, past exposure to CRT and older attained age were associated with reduced turnover indentation. Only formal discrimination had a positive direct effect on turnover intention (β = 0.13, P = 0.008), indicating that as survivors perceived greater discrimination their turnover intention increased. Formal discrimination also influenced job satisfaction and interpersonal discrimination. Informal discrimination, mediated through a negative effect on job satisfaction (P = 0.001), had an indirect effect on turnover intention.
Discussion
To our knowledge, this is the first study to examine turnover intention among adult survivors of childhood cancer and to investigate factors associated with survivors' intentions to change their jobs. In our sample, sex, age at diagnosis, time since diagnosis, and primary cancer diagnosis were not significantly related to turnover intention, despite their identification in prior research as important predictors of employment status [11, 30] . However, we identified several factors that were significantly associated with turnover intention among survivors. Constructs in our model that were particularly salient in predicting turnover intention included exposure to CRT in childhood, attained age, experiencing formal or informal discrimination, job satisfaction, and affective or continuance commitment. One of our findings was counterintuitive in that as cranial radiation dose exposure increased (thereby placing survivors at risk for greater cognitive and functional impairment), turnover intention decreased. This may indicate that survivors who receive higher doses of cranial irradiation, and who are probably more cognitively compromised as a consequence, remain in their jobs because they have fewer employment options. Also, these survivors often lack social insight and may be unaware of formal and informal discrimination-a factor that also predicts turnover intention in our sample. Conflicting results have been reported regarding work sustainability among survivors who received CRT [31, 32] . However, most research has documented poor employment outcomes due to reduced cognition and deficits in attention, working memory, and processing speed [33, 34] . In a report from the Childhood Cancer Survivor Study on occupational outcomes, Kirchhoff and Fig. 1 The final model DF, degrees of freedom; CRI, comparative fit index; SRMR, standardized root mean residual; RMSEA, root mean square error approximation; RMSEA 90% CI, root mean square error approximation with 90% confidence interval disproportionately working in service or blue-collar positions, as opposed to professional jobs [16] . Fewer options for alternative employment are available to workers in these lowerskilled positions. In our cohort, both formal and informal discrimination influenced turnover intention. Although some reports have emphasized positive survivor adaptation and integration into workplaces [35, 36] , others have focused on experiences reflecting discriminatory practices, including being denied employment, being passed over for promotions, having reduced job responsibilities, and being the target of negative comments or attitudes from coworkers or supervisors [10] . Young adult survivors of childhood cancer have reported experiencing more negative workplace outcomes when compared to their healthy counterparts [37] , but the role of perceived discrimination in these experiences has not been specifically examined. The present study delineated between overt formal forms of discrimination and more subtle interpersonal forms of discrimination, incorporating important jobrelevant attitudes to help examine the link between discrimination and intention to quit. Adult survivors of childhood cancer are more likely to file claims of discrimination than are individuals with other disabilities, [38] and among survivors of adult onset cancers those who report workplace discrimination are more likely to leave the workforce earlier than those who did not report discrimination [39] . Notably, a recent meta-analysis of survivors of adult onset cancer concluded that even a small, seemingly inconsequential amount of subtle discrimination can have a dramatic effect on workplace performance and outcomes such as turnover [40] .
colleagues noted that adult survivors w h o h a d r e c e i v e d C RT d u r i n g c h i l d h o o d w e r e
In our sample, turnover intention decreased as attained age increased. Although not traditionally regarded as a vocational developmental theory, Erikson's stages of psychosocial crisis help in understanding the developmental nature of turnover intention. Young adults are developing their identity/sense of self, part of which includes career development that might be influenced by goal seeking or experimentation, resulting in high turnover intention. In contrast, older adults strive for personal mastery and responsibility, which includes being productive at work and focusing on societal concerns beyond themselves; thus, they experience lower turnover intention [41] . The influence of affective commitment and continuance commitment on turnover intention also evolves over the lifespan. Such an evolution is related to maturity and shifting motivational factors. Younger individuals are often happy simply to be employed and are open to new experiencesincluding job change. In contrast, older employees more frequently identify with their organization and feel they are accomplished at their job. They also have increased mean levels of conscientiousness and agreeableness [42] . This contributes to their affective commitment or their emotional attachment to, identification with, and involvement in an employing organization. Employees with strong affective commitment stay with an organization because they want to. In fact, affective commitment has been noted to have the strongest relation to turnover intention [43] .
In our study, continuance commitment, the perception of costs associated with leaving employment, also was inversely associated with turnover intention. In their research evaluating employment in cancer survivors of adult onset cancers, Feuerstein and colleagues note that in evaluating the pros and cons of employment, survivors are faced with a complex decision [44] . In light of emerging evidence that survivors of childhood cancer have increased levels of frailty, limiting their activities of daily living [3] , impaired survivors may feel that they have only limited employment options. Turnover intention depends on age and health factors, but it also depends on whether it occurs in the context of a good economy and a job market that includes possibilities for alternative employment.
Recommendations
Our results underscore the importance of clinicians' awareness of the factors influencing job turnover in adult survivors of childhood cancer. Advocacy, in terms of survivor employment, must be based on recognizing potential barriers and should focus on realistic options in addressing challenges. The interdisciplinary staff of survivorship clinics, particularly those with embedded psychosocial providers, is positioned uniquely to obtain more than merely socially acceptable responses from survivors regarding their workplace experiences. We have previously shown that such a positive listening environment is essential for survivors to relate complete and honest information about their life experiences, motivations, and expectations [45] . Clinicians also may raise awareness of potential discrimination in the workplace. Specifically, they can inform survivors about their rights as employees (under the ADA), so that injustices can be identified and addressed. In addition, there are resources and advocacy groups that can be made available to survivors (www.cancerandcareers.org; National Coalition for Cancer Survivorship www. canceradvocacy.org/resources/employment-rights). Survivors who elect to disclose their health status to employers can also be encouraged to foster clear and open relations with their supervisors in order to dispel negative stereotypes. From the time of their diagnosis, survivors need customized, team-based, long-term support in envisioning career options and managing employment opportunities to maximize their retention in the workforce. Including career and vocational services as integral aspects of survivorship evaluations and implementing measures to enhance career satisfaction, including how to identify and respond to discrimination, are essential.
Limitations and future research
Our results should be interpreted in the context of several limitations. Our data was cross-sectional which limited our ability to assess temporal or causal associations. Our sample was limited to survivors with a history of employment with 57% of eligible survivors participating, and our results, therefore may be vulnerable to selection bias. For example, most study participants were survivors of leukemia and lymphoma; survivors of central nervous system tumors, a subgroup who experience greater workplace challenges, were under-represented. Our data relied exclusively on survivor self-report, and self-reported data are prone to recall bias and socially acceptable responses. Despite this, patient-reported outcomes offer a unique perspective, because experiences of job-related attitudes, discrimination, and intentions to quit all inherently reside within the survivors themselves; therefore, participants' self-reported attitudes constitute their work-life realities. However, it would be informative to gather data from other sources such as coworkers and supervisors in future research efforts. In addition, our data were all collected within the USA, which has specific social, cultural, legal, and political norms and regulations that should be considered. Thus, it is not clear whether our results would generalize to other cultures or nations that may have differential emphases related to the importance of work, coverage of medical expenses, or different social security systems. We encourage future research that includes cross-cultural considerations such as these. Finally, efforts should be made to examine whether reductions in turnover intention are beneficial to survivors and organizations. Vocational rehabilitation efforts may provide one mechanism by which to reduce turnover intention. For example, Strauser and colleagues [46] reported that while very few young adult cancer survivors were enrolled in statefederal rehabilitation programs, survivors who received job search assistance and on the job support were four times more likely to be employed following receipt of such services.
This study represents a promising starting point for better understanding the employment turnover intention of survivors. Future studies are needed to assess more accurately the impact of childhood cancer, including psychical and psychological late effects, on adult work experiences. Large longitudinal studies in diverse populations with appropriate comparison groups could provide additional insights. Identifying subgroups of survivors at risk for adverse employment outcomes may facilitate the development of interventions to enhance their retention in the workplace. Finally, the effectiveness of novel informational and support interventions, such as using social media to educate survivors and connect them with their peers, should be examined.
